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AATGTGGACTTCATACATAGAAATCAACGC
In order to spread through a population, the inheritance advantage provided by a gene drive must outweigh the fitness cost imposed. For example, an RNA-guided gene drive that imposes no fitness cost to a sexually reproducing organism and is perfectly copied upon fertilization will be inherited twice as often as a non-driving gene when rare. But if the drive imposes a fitness penalty of 50%, it will be fitness neutral under the same circumstances: although inherited twice as often, carriers will on average produce only half as many offspring.
For drives spreading through populations that frequently reproduce asexually, the fitness cost must be considerably lower because the inheritance advantage is only realized during sexual reproduction, while the cost also applies to asexual generations. For example, if S. cerevisiae reproduces sexually at a frequency comparable to the related S. paradoxus in the wild, e.g. only once for every 1000 asexual generations, the fitness cost can presumably be no more than 0.1%
31
. The ability of a synthetic endonucleased-based gene drive element to spread through wild populations of organisms that frequently reproduce asexually is consequently much reduced. Counterintuitively, natural homing endonucleases are most often found in organisms that frequently reproduce asexually. Following Burt and Koufopanou, this may be because rapid fixation of such an element is an evolutionary disadvantage over the long term due to the loss of selective pressure for continued function and subsequent degradation 3 .
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